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(g) Liquid silicone esters. 



(57) The present invention provides a silicone ester having a melting point of up to about 30°C, and 
comprising (A) units of the general formula RaR E b SiO [iHa+b) y2 or (B) R x R E y Si0 1/2 units and SiO^ units ; 
R E being an ester-containing organic group. The silicone ester is liquid at ambient skin temperature and 
has improved workability, improved payout, improved emollient properties, greater solubility in organic 
compounds, greater substantivity to surfaces and improved water resistance. 
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Ba kgroundofth Inv ntion 

The pr sent invention relat s to silicon est rs. More particularly, th pres nt invention relates to liquid 
silicon st rs which ar us ful in personal car products. 
5 The usefulness of silicone ester waxes in personal care products is disclosed in U.S. Patent No. 4,725,658 

to Thayer et al (Thayer). These waxes have melt points which are higher than skin temperature, skin temper- 
ature being about 25°C-30°C. Because the silicone esters disclosed in the Thayer patent are not liquid at skin 
temperature, they are generally hard, brittle materials which are difficult to work with and difficult to spread and 
apply. 

10 it would be desirable therefore to provide a silicone ester having a melting point which is lower than skin 

temperature, i.e., less than 30°C, and, consequently, has improved workability and better payout, i.e., spreads 
out more readily on skin, hair, or other surfaces. 

In addition, it would be desirable to provide a silicone ester having improved emollient properties and great- 
er solubility in organic compounds. 

15 It would further be desirable to provide a silicone ester having greater substantivity to surfaces and im- 

proved water resistance. 

Summary of the Invention 

20 The present invention provides a silicone ester composition comprising a silicone ester or blend of silicone 

esters, the silicone ester or blend of silicone esters having a melting point of up to about 30°C, and comprising: 
(A) units of the general formula: 

(I) R a R E b SiO £4 . ( a +b)]/2 

wherein R is an organic radical, a is a number ranging from 0 to 3, b is a number ranging from 0 to 3, a+b is a 
25 number ranging from 1 to 3, with the proviso that there is present at least one R E radical, R E being an ester- 
containing organic group selected from the group consisting of: 
d) 



30 (||) 



50 



55 




o 

II 

•c- 



35 



wherein c is 0 or 1 ; d is 0, 1 , or 2; e is 1 , 2, or 3; the sum of d+e being 3; further wherein R 1 is a linear or 
branched organic group having from 2 to about 1 4 carbon atoms if the ester-containing organic group (1) 
40 contains no olefinic unsaturation and R 1 is a linear or branched organic group having from about 2 to about 

18 carbon atoms if the ester-containing organic group (1) contains olefinic unsaturation; further wherein 
R 2 is hydrogen or an organic radical of from 1 to about 6 carbon atoms; R 3 is a linear unsaturated organic 
radical of from 1 to about 23 carbon atoms, a linear saturated organic radical of from 1 to about 17 carbon 
atoms, or a branched organic radical of from about 1 to about 35 carbon atoms; and R 4 is a linear or branch- 
es ed organic radical having 0 to about 6 carbon atoms; 
(2) 



(III) 



O R« 

R 5 C O C 

i 



wh r in R 5 is a linear or branch d organic group having from 2 to about 15 carbon atoms if th ester-con- 
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taining organic group (2) contains no olefinic unsaturation and R 6 is a lin ar or branched organic group 
having from 2 to about 23 carbon atoms if the est r-containing organic group (2) contains olefinic unsa- 
turation; further wher in R 6 is hydrogen or a linear or branched organic radical of from 1 to about 6 carbon 
atoms, and R 7 is a linear unsaturated organic radical of from 1 to about 23 carbon atoms, a linear saturat d 
5 organic radical of from 1 to about 17 carbon atoms, or a branched organic radical of from 1 to about 35 

carbon atoms; and R 8 is hydrogen or a linear or branched organic group having from 1 to about 6 carbon 
atoms; 

or 

(3) 

10 

(IV) 

O R11 
H I 

R f O C C R 10 

I 

wherein R 9 is a linear or branched organic group having from 2 to about 14 carbon atoms if the ester-con- 
20 taining organic group (3) contains no olefinic unsaturation and R 9 is a linear or branched organic group 

having from 2 to about 24 carbon atoms if the ester-containing organic group (3) contains olefinic unsa- 
turation; R 10 is a linear unsaturated organic radical of from 1 to about 22 carbon atoms, a linear saturated 
organic radical of from 1 to about 14 carbon atoms, or a branched organic radical of from 1 to about 34 
carbon atoms; R 11 is hydrogen or a linear or branched organic radical of from 1 to about 6 carbon atoms; 
25 and R 12 is hydrogen or a linear or branched organic radical of from 1 to about 6 carbon atoms; or 
(4) chemical reaction mixtures of (1), (2), and (3); 
or 

(B) R 13 x R E y Si0 1/2 units and Si0 4/2 units; 
wherein each R 13 is independently an organic radical, x is a number ranging from 0 to 3, y is a number ranging 
30 from 0 to 3, x+y is 3, with the proviso that there is present at least one R E radical, R E being an ester-containing 
organic group as defined in (A); the ratio of R 13 x R E y Si0 1/2 units to SiO^ units being from about 0.5:1 to about 
4:1. 

The present invention is further directed to physical mixtures and chemical mixtures of the foregoing sili- 
cone ester liquids and to personal care or textile softening compositions containing the liquid silicone esters 
35 or mixtures thereof. The invention is further directed to methods for improving the substantivity, payout, and 
workability of personal care compositions by incorporating therein the silicone esters or mixtures of the silicone 
esters of this invention. 

The liquid silicone esters of the present invention have greater substantivity to surfaces, improved water 
resistance, improved workability, greater payout on surfaces, improved emollient properties and greater solu- 
40 bility in organic compounds. 

Detailed Description of the Invention 

The present invention is directed to silicone esters which are liquid at skin temperature or below. The sil- 
45 icone esters of this invention have a melting point of up to about 30°C and preferably up to about 25°C. 
The liquid silicone esters of this invention are selected from 
(A) silicone esters having units of the general formula 

(I) R a R E b SiCV (a+b)/2] 

or 

so (B) silicone esters having units of the general formulae: 

(V) R 13 x R E y Si0 1/2 units and S\0 Aa units. 
In formulas (I) and (V), R and R 13 are each independently an organic radical; R E is an ester-containing or- 
ganic radical as described hereinabove; a is a number of from 0 to 3; b is a number of from 0 to 3; the sum of 
a+b is a number of from 1 to 3; x is a number of from 0 to 3; y is a numb r of from 0 to 3; and the sum of x+y 
55 is 3. 

In formula (II), th ratio of R 13 x Ry E Si0 1/2 units to SiO^ units is from about 0.5:1 to about 4:1 and pr ferably 
from about 1:1 to about 3:1. 

In formulas (I) and (V), radicals represented by R and R 13 includ any substitut d or unsubstituted organic 

3 
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radical, for xampl , alkyl radicals, such as m thyl, thyl, propyl, h xyl, octyl, decyl, cycloh xyl, cycloh ptyl, 
andth lik ; aryl radicals such as ph nyl, tolyl,xylyl, naphthyl, andth lik ; aralkyl radicals such as phenyl thyl, 
benzyl, and the like; or any of the foregoing wherein on ormor hydrogen atoms is replac d with, for xampl , 
a halog n, cyano, amino, or th like. Most pref rably, all of th R and R 13 radicals are m thyl or a mixtur of 
5 methyl and phenyl. 

As mentioned above, the silicone esters of this invention must contain at least one R E radical. R E is an ester- 
containing organic radical selected from the group consisting of the radicals represented by Formulas (ll)-(IV) 
above. 

In the ester-containing radical of Formula (II), c preferably represents 1, d preferably represents 1, and e 
10 preferably represents 2. 

The number of carbon atoms in each of the R 1 -R 12 radicals and the branched or linear nature of the ester- 
containing radicals are critical to the melting point of the silicone ester, and, accordingly, to whether the silicone 
ester is a liquid at skin temperature. 

The R 1 -R 12 radicals represent both saturated and unsaturated organic radicals. Preferably, the R 1 -R 12 rad- 
15 icals represent linear or branched alkyl oralkenyl radicals containing the number of carbon atoms recited above. 

The number of carbon atoms required in the radicals represented by the R 1 , R 3 , R 6 , R 7 , R 9 , and R 11 radicals 
in order to provide a silicone ester which is liquid at skin temperature in turn depends on the level of olefin ic 
unsaturation in the ester-containing radical. 

Thus, R\ R 5 , and R 9 are linear or branched organic groups, preferably alkyl groups, having from about 2 
20 to about 14, preferably from about 2 to about 12, and most preferably from about 3 to about 10, carbon atoms 
if the ester-containing organic groups (1), (2), and (3), respectively, contain no olefinic unsaturation and R 1 , 
R 5 , and R 9 are linear or branched organic groups having from about 2 to about 18, preferably from about 2 to 
about 16, and most preferably, from about 3 to about 10 carbon atoms if the ester-containing organic groups 
(1), (2), and (3), respectively, contains olefinic unsaturation. 
25 Typically, the ester-containing organic radicals of formulas (1)-(3) will have up to about 2 mole percent of 

olefinic unsaturation. 

R 2 is hydrogen or a linear or branched organic group, preferably an alkyl group, having from 1 to about 6, 
preferably from about 1 to about 5, and most preferably from about 1 to about 3, carbon atoms. 

R 3 is a linear or branched organic group, preferably an alkyl group, having from 1 to about 35, preferably 
30 from about 8 to about 25, and most preferably from about 1 1 to about 17, carbon atoms. 

R 4 is a linear or branched organic group, preferably an alkyl group, having from 0 to about 6, preferably 
from about 1 to about 5. and most preferably from about 1 to about 3 carbon atoms. 

R 6 is hydrogen or a linear or branched organic group. The preferred organic groups represented by R 6 are 
alkyl groups having from 1 to about 6, preferably from about 1 to about 5, and most preferably from about 1 to 
35 about 3 carbon atoms. Preferably, R 6 is hydrogen. 

R 7 is a linear or branched organic group, preferably an alkyl group, having from 1 to about 35, preferably 
from about 8 to about 25, and most preferably from about 1 1 to about 17, carbon atoms. 

R 8 is hydrogen or a linear or branched organic group. R 8 is preferably an alkyl group having from 1 to about 
6, preferably from about 1 to about 5, and most preferably from about 1 to about 3, carbon atoms. 
40 Rio is a linear or branched organic group, preferably an alkyl group, having from 1 to about 34, preferably 

from about 8 to about 25, and most preferably from about 10 to about 16, carbon atoms. 

R 11 is hydrogen or a linear or branched orgamc group. The preferred organic groups represented by R 11 
are alkyl groups having from 1 to about 6, preferably from about 1 to about 5, and most preferably from about 
1 to about 3, carbon atoms. Most preferably, R 11 is hydrogen. 
45 R 12 is hydrogen or a linear or branched organic group, preferably an alkyl group, having from 1 to about 

6, preferably from about 1 to about 5, and most preferably from about 1 to about 3, carbon atoms. 

Examples of preferred silicone esters within the scope of the present invention include silicone ester resins 
of the general formula M' 2 Q, wherein Q represents Si0 4/2 units and M' represents R E (CH 3 ) 2 Si03/2 units, wherein 
R E is as defined above. Also preferred are linear silicone esters of the formula: 
50 (VI) (CH 3 )3SiO[RE(CH3)SiO] v t(CH 3 ) 2 SiO] w Si(CH 3 )3 

wherein v represents a number from 1 .0 to 25, w represents a number from 0 to 100, and R E is as defined pre- 
viously herein. 

Examples of preferred radicals represented by R E include: 

55 
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(VII) 

II 

CHa — O C 

I 

— CH 2 CHj CHj O CHj C CH 2 CH, 



CH, — O C 

II 

o 



wherein m is a number ranging from about 8 to about 14; 
(VII.) o 

II 

I 

—CH 2 CH, CH 2 O CHj C CH 2 CH 3 



CH 2 — O C 

II 
O 



wherein n is a number ranging from about 9 to about 1 3; 



ex) o 



II 

CHj C O 



—CHj CHj CH 2 O CHj C CHjCHj 



— C— O {- 

II \ 



CHj 

II 

o 



wherein p is a number ranging from about 10 to about 14; 
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W CH 3 



CH, 

_ C H 2 CH a CH, O CH, C CH,CH, 



C O (^H^ CH CH, 



10 



CH, C— O ^CH,^ CH CH, 



II > 'q 

o 

CH 3 

15 



wherein q is a number ranging from about 9 to about 15; 

20 

(XI) 

O CH 3 

II I 
25 -CHatCHj), C O (CHj),— CH CH, 

wherein r is a number ranging from about 3 to about 9 and f is a number ranging from about 9 to about 15; 
30 (XII) 

O CH 3 
II I 

35 -CHaCCHj), O C (CH,),. CH CH, 

wherein s is a number in the range of from about 2 to about 10 and s' is a number in the range of from about 
B to about 14; 

40 

(XIII) 

o 

45 II 

-CH^CHj), O C (CH$ t CH 2 CH a 



wherein t is a number in the range of from about 2 to about 10 and t' is a number in the range of from about 9 
so to about 13; 
or 



55 
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(XIV) 

o 

5 II 

-CH 2 (CH 2 ) U C O (CH2) U . CH 2 CH 3 

wherein u is a number in the range of from about 3 to about 9 and u' is a number in the range of from about 9 
10 to about 14. 

The present invention is further directed to compositions containing physical mixtures, i.e., blends, of the 
foregoing novel silicone ester liquids. The physical mixtures are prepared by mixing the various components 
at or above the melting point of all the ingredients to be used in the blend. 

As mentioned hereinabove, the silicone ester of this invention has a melting point of up to about 30°C and 
15 preferably up to about 25°C. It has been found that the melting point can be as low as -60°C and even as low 
as - 100°C when branched silicone esters are used. 

The liquid silicone esters of this invention can be prepared from organohydrogenpolysiloxanes and alcohol 
esters of fatty acids having terminal olefin ic unsaturation. 

Thus, prior to reaction with an organohydrogenpolysiloxane, R E in formulas (I) and (V) above can be rep- 
20 resented, for example, by the general formulas: 

(XV) 



25 




wherein R 14 is an organic radical, preferably an alkylene or branched alkylene radical, having from 1 to about 
12 carbon atoms if the compound of formula (XV) contains no olefinic unsaturation and from 1 to about 16 car- 
bon atoms if the compound of formula (XV) contains olefinic unsaturation; c' is 0 or 1; and R 2 , R 3 , d, R 4 , and 
35 e are as previously defined; 

(XVI) 



40 




45 wherein R 15 is an organic radical, preferably an alkylene or branched alkylene radical, having from 0 to about 
12 carbon atoms if the compound of formula (XVI) contains no olefinic unsaturation and from 0 to about 16 
carbon atoms if the compound of formula (XVI) contains olefinic unsaturation; d' is 0 or 1; and R 5 , R 6 , and R 7 
are as previously defined: 

50 (XVII) 



CH^CH 
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wherein R 16 is an organic radical, pr f rably an alkylen or branch d alkylen radical, having from 0 to about 
12 carbon atoms if th compound of formula (XVII) contains no olefinic unsaturation and from 0 to about 16 
carbon atoms if th compound of formula (XVII) contains ol finic unsaturation: ' is 0 or 1: and R 10 , R 1 \ and 
R 12 ar as previously d fined;. 
5 The olefinic esters of formulas (XV)-(XVII) can be prepared by reacting an alcohol with a carboxylic acid 

having terminal olefinic unsaturation, or, alternatively, by reacting an alcohol having terminal olefinic unsatur- 
ation with a carboxylic acid. The alcohol and the acid may be branched or linear, or one may be branched and 
the other linear. 

Examples of alcohols suitable for making the liquid silicone esters of this invention include trimethylolpro- 
w pane monoallylether (TMPMAE), stearyl alcohol, and octyl alcohol. Trimethylolpropane monoallylether is pre- 
ferred. Examples of suitable acids for making the liquid silicone esters of this invention include palmitic acid, 
myristic acid, lauric acid, isostearic acid, and undecylenic acid. Laurie acid and isostearic acid are preferred. 

It should be understood that R E , prior to reaction with organohydrogenpolysiloxane, must contain the num- 
ber of carbon atoms recited above so as to impart a liquid consistency to the composition of formulas (I) and 
15 (II) and must also contain terminal olefinic unsaturation. The terminal olefinic unsaturation allows the organic 
ester (i.e. R E ) to be added to the organohydrogenpolysiloxane in the presence of a hydrosilation catalyst. 

The organohydrogenpolysiloxanes useful for making the silicone esters of this invention may be linear or 
resinous. The linear organohydrogenpolysiloxane polymers preferably have the formula 

20 

(XVIII) 



25 




wherein R is as previously defined herein, R 17 is hydrogen or R, and and j and k vary such that the polymer 
has a viscosity of from about 5 to about 1000 centipoise at 25°C, with the proviso that if v equals zero, R 17 is 
hydrogen. Such linear hydride polymers preferably have from about 10 to 100 mole percent Si-H containing 
35 siloxy units. 

The preferred organohydrogenpolysiloxane resins comprise 

(XIX) 

40 R 



I 



45 



H SIO0.5 

R 



and Si0 4/2 units, where the sum of R and H groups per silicon atom varies from 1.0 to 3.0. Such resins may 
also include a limited number of difunctional units. 

The most preferred organohydrogensiloxanes for use in this invention are hydrogen siloxane resins con- 
so taining (H)(CH3) 2 Si0 1/2 units ("M H " units) and SiO^ units ("Q" units), wherein the ratio of M H units to Q units is 
from about 0.6:1 to about 4:1, preferably 2:1t. 

These and other suitable organohydrogen polysiloxanes are wel I known in the art, for example, as described 
in U.S. Patent Nos. 3,344, 1 1 1 and 3,436,366, both of which are incorporated by reference into the present dis- 
closure. 

55 Suitabl hydrosilation catalysts ar well known in th art, for exam pi , platinum-containing catalysts as de- 

scrib d in U.S. Patent Nos. 3,159,601; 3,159,662; 3,220,970; 3,516,946; and 3,814,730, all of which ar incor- 
porated by r ferenc into th present disclosure. Other suitable hydrosilation catalysts can b based on the 
metals rhodium, ruth nium, palladium, osmium, iridium, and platinum. G nerally, th olefinically unsaturated 
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st rcanb add d to the organohydrog npolysiloxan inth pr s nee of fir m about 10 to about 500 ppm of 
catalyst, based on the m tel. 

The silicone esters of th present invention are useful in p rsonalcar compositions. Exampl s of personal 
car products which may contain th silicon ster compositions of this inv ntion include lipsticks, ey -shad- 
5 ows, bronzes, blushes, lotions, handcreams, antiperspirants, shampoos, hair conditioners, an emolli nt, an an- 
tiseptic, a sunscreen agent, a cleansing agent, hair styling products, hair sprays, spritzes, and other skin care 
and hair care products. 

The silicone esters and silicone ester compositions of the present invention may also be used to soften 
textile materials. Textile fabrics suitable for treatment with the composition of this invention include, for example, 
10 polyester, polyester cotton, polyester rayon, cotton, rayon, nylon, and the like. 

Typically, the novel esters of this invention are used in a silicone- water emulsion which is in turn used as 
a vehicle for the application of personal care agents or textile-softening agents. The silicone-water emulsion 
may be either water- in-oil or oil-in-water type emulsions. 

Thus, another embodiment of this invention is a water-in-oil type of emulsion wherein the silicone-water 
15 emulsion composition of this invention comprises by weight: 

(a) from about 10 to about 70 parts of the liquid silicone ester or mixtures of liquid silicone esters of this 
invention as a continuous phase; 

(b) from about 0.25 to about 10 parts of an emulsifier and 

(c) from about 20 to about 89.75 parts of water as a dispersed phase, wherein the sum of (a), (b), and (c) 
20 is 100 parts. 

Another embodiment is an oil-in-water emulsion wherein the silicone-emulsion of this invention comprises 
by weight: 

(a) from about 0.1 to about 60 parts of the liquid silicone ester or mixtures of liquid silicone esters of this 
invention as a continuous phase; 
25 (b) from about 0.25 to about 10 parts of an emulsifier and 

(c) from about 30 to about 99.65 parts of water as a dispersed phase, wherein the sum of (a), (b), and (c) 
is 100 parts. 

The silicone-water emulsion compositions of this invention may further comprise polar materials such as 
those disclosed, for example, in U.S. Patent No. 4,122,029 (Gee et al.), which is hereby incorporated by ref- 
30 erence herein. Suitable polar liquids include water, salts, weak acids, weak bases and aqueous solutions there- 
of and organic materials bearing polar groups. Emulsion compositions comprising water and/or ethanol are par- 
ticularly useful. 

The silicone-water emulsion composition above may be combined with (d) an effective amount of a per- 
sonal care agent or a textile softening agent. The term "personal care agent" as used herein refers to an additive 
35 of a cosmetic or medicinal nature which is generally regarded as providing beneficial results when applied ex- 
ternally to the skin of a user. Effective amounts of a personal care agent typically range from about 0.1 to 20,000 
parts by weight of the personal care agent per 100 parts of the emulsion. Effective amounts of a textile softening 
agent typically range from about 0.1 to 5 parts by weight of the textile softening agent per 100 parts of the emul- 
sion. 

40 Polar materials of particular interest for the composition of this invention are therefore selected from the 

group consisting of water, water solutions of polar solutes, polar liquids soluble in water. Suitable water solu- 
tions comprise, as the polar solute, inorganic solutes and organic solutes such as sorbitan, alcohols, e.g., gly- 
cerine and polyether glycols; nitrogen compounds such as amides, nitriles, and amines; acids; and ethers. 
The emulsifying agents used in the personal care or textile softening compositions of this invention may 

45 be nonionic, anionic, cationic, or amphoteric but of particular importance are those classes of nonionic emul- 
sifiers which are highly ethoxylated. The ethoxylated fatty acids , ethoxylated and non-ethoxylated sorbitan es- 
ters, ethoxylated alky] phenols, and ethoxylated ethers provide the best results. 

Examples of suitable emulsifiers for use in the personal care or textile-softening compositions of this in- 
vention include those disclosed in U-S. Patent No. 4,784,844 (Thimineuret al.), which is hereby incorporated 

so by reference herein. The preferred emulsifier for use in the water-in-oil emulsion composition of this invention 
is a mixture of polysorbate 80 and a silicone polyether copolymer in a cyclics mixture of decamethylcyclopen- 
tasiloxane and octamethylcyclotetrasiloxane, the silicone polyether copolymer in cyclics mixture having a vis- 
cosity of 3000 centipoise at 25°C and a solids content of 9-1 1 %. The preferred emulsifier for use in the oil-in- 
water emulsion composition of this inv ntion is DEA-c tylphosphat ,wh reinDEArepr s ntsdi thanolamin . 

55 The ord r of mixing of (a)-(d) is not critical, however, particularly satisfactory results can be obtain d when 

the emulsifying agent and th water ar mix dtog th rinpr bl nd to which th liquid silicon ster is add d. 
Th p rsonal car ag nt or the textil -treating agent are then added to the resulting composition. 

The silicone-water emulsion can be made inth fromof a lotion as well as a past or cream-like consist ncy 
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and can be mad furth r viscous in th from of an ointm nt, salv , or g I. 

Th prebl nd d water-emulsifi r mixture is provided by stirring with mod rate h at until a uniform blend 
is obtain d whereupon the liquid silicone st r is added and mix d slowly. 

Skin may b tr at d by th st r compositions of this invention by simply applying th ster composition 
5 to the surface of the skin. In treating hair, the ester or composition is applied to the surface of th hair in any 
suitable manner such as by massaging the composition throughout the hair by hand, by dipping the hair into 
the composition, or by brushing or combing the ester or composition throughout the hair or by spraying. 

In softening textile with the composition of this invention, the composition is applied to at least one surface 
of the textile fabric in any suitable manner such as by dipping, spraying, or brushing. The applied liquid com- 
10 position is then heated to a temperature of from above room temperature to less than the melting or decom- 
position temperature of the textile fabric. Heating can be done by any suitable method or combination of meth- 
ods, but preferably is done by passing the coated textile through a hot air oven. The coated fabric should be 
heated for an amount of time sufficient to evaporate any water that is present. 

Another embodiment of the present invention is a method for improving the substantivity, water resistance, 
15 workability, emollient properties, payout, and solubility in organic compounds of a personal care or textile sof- 
tening composition, comprising the step of combining the personal care or textile softening composition with 
an effective amount of the liquid silicone ester of this invention or chemical or physical mixtures of the liquid 
silicone esters of this invention. 

The present invention is also directed to articles comprising a substrate coated with a silicone ester within 
20 the scope of this invention or chemical mixtures or physical mixtures of the silicone esters of this invention, or 
with the personal care or textile softening compositions of this invention. The substrate is preferably skin, hair, 
plastic, or textile material. 

In order to better able the artisan to practice the present invention, the following examples are provided by 
way of illustration and not by way of limitation. All parts and percentages are by weight unless otherwise noted. 

25 

Experimental 
Example 1 

30 Example 1 illustrates the preparation of a liquid silicone ester within the scope of the present invention. 

To a one liter round bottom flask equipped with stirrer, thermometer, and reflux head, there was added 
47.43 parts of 95% myristic acid, 19.00 parts of trimethylol propane monoallyl ether (TMPMAE), 0.37 part of 
p-toluene sulfonic acid as catalyst, and 33.20 parts of a toluene solvent. The mixture was heated to 1 10-120°C 
and held there for 4-8 hours, during which time water was removed from the toluene/water azeotrope and the 

35 esterification driven to completion. Infrared spectroscopy indicated deletion of the organic acid peak and the 
presence of the ester. Once the reaction was complete, the p-toluene sulfonic acid catalyst was neutralized 
with sodium bicarbonate. The resultant ester had a solids content of about 65%. 

A platinum-containing catalyst solution (0.029 parts) prepared by reacting octyl alcohol and chloroplatinic 
acid was then added to the ester prepared above and the resulting mixture was warmed to 1 20°C at which time 

40 about 10.70 parts of a hydrogen-containing siloxane resinous copolymer containing {CH^^S\0^ a units ("M" 
units) and S1O4/2 units ("Q" units) and having a hydrogen content of 0.8 to 1.2% was added. The mixture was 
heated at reflux until all of the SiH was consumed, as determined by IR analysis. The resultant liquid silicone 
ester was stripped under vacuum to remove toluene and thereafter filtered while hot through Celite #545 to 
improve the ester's appearance. The resultant ester product had a solids content of about 100%, a hydrogen 

45 content of about 0.01%, and a melting point of +5°C +/- 2°C. 

Examples 2-9 

Eight liquid silicone esters were prepared as described in Example 1 except that the organic acid, organic 
so alcohol, and organohydrogensiloxane used in the preparation of the esters varied as shown in Table 1 below. 
The freezing points of the esters prepared in Examples 2-9 are shown in Table 2. These examples illustrate 
that the esters used in the present invention are liquid at ambient skin temperature. 

In Table 1, the term "TMPMAE" represents trimethylol propane monoallyl ether; "M H Q" represents a hy- 
drog n siloxan resin containing (H)(CH 3 )2Si0 1/2 units and SiO^ units, and having a hydrogen content of about 
55 0.8-1.2 weight %; and "SiH Fluid" r pr sents a m thylhydrog n siloxan fluid having a hydrog n content of 
0.72-1.00 weight % and a viscosity of approximately 35-75 centistok s at 25°C. 
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TABLE 1 

Pttflmntoft 24 Starting Materials 



Example No. 

2 
3 
4 
5 
6 
7 

8 
9 



Organic 

Stearic Acid 

Palmitic Add 

Myristic Acid 

Laurie Acid 

Undecytenic Acid 

Undecylenic 
Acid 

Stearic Acid 

Isostearic Acid 



Organic 
Alcohol 
TMPMAE 

TMPMAE 

TMPMAE 

TMPMAE 

Stearic 

Octyl 

TMPMAE 
TMPMAE 



Qraanoftvrtranfin- 

siloxane 

mHq 
mHq 

MHq 
MHq 

m h q 

SiH Fluid 
MHQ 



TABLE 2 
Examples 2-9: Freezing Points 



Sample No. Freezing Point 

2 32°C 

3 18°C 

4 +5°C 

5 -25°C 

6 31°C 

7 12°C 

8 23°C 

9 less than -45°C 



Example 10 and Comparison Examples A-D 

In Example 10 and Comparative Examples A-D, the substantivity and water resistance of the liquid silicone 
ester prepared in Example 4 (represented as Example 10 in Table 3 below) was compared to the substantivity 
and water resistance of a polydimethylsiloxane fluid having a viscosity of 350 centistokes at 25°C (Comparison 
Example A), a siloxane resin containing (Cr^SiO^ units ("M" units) and SiO^ units ("Q" units) in polydime- 
thylsiloxane fluid having a viscosity of 50 centistokes (Comparison Example B), isopropyl palmatate (Compar- 
ison Example C), and myristyl propionate (Comparison Example D). The substantivity and water resistance 
properties of these materials were measured by placing side-by-side films of the materials onto a clear poly- 
carbonate substrate and then evaluating the amount of film of each material remaining on the substrate after 
5 successiv sprays of th films with 250 ml aliquots of water. 

The r suits ar shown Tabl 3. 
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10 



15 



20 



25 



50 



55 



TABLE 3 

Example 1Q and Comparison Examples A-D; 

Rubstantivitv and Water Resistance Pronerties 



%of Film Remaining 

Example Aiinunt No.1 Aliquot No, 2 AltflUPt NO, 3 AliflUQt No, 4 AltflUOt No. 5 

No. 

10 100 75-90 50 50 25 

Comp. AO 

Comp. B 50 25 0 0 

Comp. C 0 

Comp. D 25 0 

In Table 3 above, the indicates that no film remained on the substrate. 

The results shown in Table 3 indicate that the liquid silicone esters of the present invention have better 
substantivity and water resistance properties on plastic surfaces than other silicone and organic esters com- 
monly used in personal care products. 

Example 11 and Comparative Examples E and F 



Example 11 and Comparative Examples E and F illustrate the substantivity to skin of the liquid silicone 
ester of the present invention. In Example 1 1 , skin is treated with the silicone ester liquid of the present inven- 

30 tion; in Comparative Example E f the skin was treated with myristyl propionate; and in Comparative Example 
F, the skin was left untreated. 

Three 5 cm 2 areas of smooth shaved arm skin were selected and isolated. Each skin section was washed 
with soap and water and then wiped with isopropyl alcohol to remove soap and residual oil from the skin. The 
skin section in Example 1 1 was then treated with 1 gram of the liquid silicone ester prepared in Example 4 which 

35 was uniformly spread on the skin section. The skin section in Comparison Example E was treated with 1 gram 
of myristyl propionate uniformly spread on the surface of the skin. In Comparison Example F, the skin section 
was left untreated. The skin sections were then immersed in warm water (having a temperature of about 30- 
35°C) for about 40 minutes with mild movement.The treated skin sections were then allowed to dry. 

After drying, each skin section was marked with a yellow felt marker pen and wiped with a soft absorbent 

40 tissue. The skin section treated with the liquid silicone ester (Example 11) was wiped clean of the yellow mark- 
ing, whereas the section treated with myristyl propionate (Comparison Example E) and the untreated skin sec- 
tion (Comparison Example F) both retained the yellow marking. After washing with mild soap and water, the 
myristyl propionate-treated and untreated skin sections still had visible yellow markings. 

The results obtained in Example 11 and Comparison Examples E and F indicate that the liquid silicone 

45 ester of the present invention remained on the treated skin in an amount sufficient to prevent the yellow dye 
from reaching the base skin surface whereas either no amount or an insufficient amount of myristyl propionate 
remained on the treated skin to prevent the dye from reaching the base skin. 



Example 12 and Comparison Examples G and H 

Three compositions having the formulations shown in Table 4 below were prepared. The term "SF-I" in Ta- 
ble 4 refers to a silicone polyether copolymer in a cyclics mixture of decamethylcyclopentasiloxane and octa- 
methylcyclotetrasiloxane and having a viscosity of 3000 centipoise at 25°C and a solids content of 9-1 1 %. The 
term "SF-IHn Table 4 r fers to a silicone volatil fluid decamethylcyclopentasiloxane. 
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TABLE 4 



10 



15 



20 



25 



30 





Formulations 




Ingredient 


Example 12 


Q 


Comparative 

Example H 


Part A 


Amount (carts bv 
weight! 


Amount (Darts bv 
weight! 


Amount (carts by 

weight! 


SF-1 


10.0 


10.0 


10.0 


iuid Silicone Ester 


5.0 


0 


0 


SF-II 


10.0 


10.0 


10.0 


Myristyl Propionate 


0 


0 


5.0 


Part B 

Polysorbate 80 


0.2 


0.2 


0.2 


Glycerine 


3.0 


3.0 


3.0 


Water 


70.8 


75.8 


70.8 


NaCI 


1.0 


1.0 


1.0 



The compositions shown in Table 4 above were prepared by adding Part B to Part A with high shear agi- 
tation and then milling the resulting blend for 1 minute in a homogenizer. 

Three 5 cm 2 areas of smooth shaved arm skin were prepared as described in Example 1 1 and Comparison 

35 Examples E and F above. The skins sections were each washed with soap and water and died, and then wiped 
with isopropyl alcohol. One skin section was then treated with the composition of Example 12, a second section 
was treated with the composition of Comparison Example G and a third section was treated with the composition 
of Comparison Example H. The skin sections were then immersed in warm water (having a temperature of about 
30-35°C) for about 40 minutes with mild movement. 

40 A yellow felt marking pen was then applied to each of the treated skin sections as described in Example 
9 and Comparison Examples E and F. The skin section treated by the composition containing the liquid silicone 
ester (Example 12) was the only one from which the mark was completely removed by tissue after washing 
with soap and water. 

Example 12 and Comparative Examples G and H show that the liquid silicone esters of the present inven- 
45 tion have greater substantivity and water resistance than other silicone and organic esters commonly used in 
personal care products. 

Example 13 and Comparative Example I 

so Two compositions having the formulations shown in Table 5 below were prepared. 



55 



13 



EP 0 515 195 A1 



TABLE 5 

fYamnle 13 a nd ComparatK/g Fttamnle I- Formulations 



IngrfidifiDI^ 




Comparative 

C i Ijl 1 

example i 


PART A 






Stearic Acid 


3.00 


3.00 


Cetyt Alcohol 


2.00 


2.00 


DEA-Cetylphosphate 


2.50 


2.50 


OctyWimethyi PABA 


7.50 


7.50 


Octyl Salicylate 


5,00 


5.00 


SF-II 


5.00 


5.00 


Liquid Silicone 


7.00 




Isopropyl Myristate 




7.00 


PART B 






Glycerine 


4.00 


4.00 


Dowacil 200 


0.10 


0.10 


Keltrol T 


0.35 


0.35 


Water 


63.55 


63.55 



The compositions of Example 1 3 and Comparison Example I were prepared by heating Part A and Part B 
to 85-90°C. Part A was then added to Part B with high shear agitation and the resulting mixture was cooled. 

Substantivity and water resistance properties of the compositions prepared in Example 1 3 and Comparison 
Example I were measured by placing side-by-side films of the compositions on a panel of polycarbonate sub- 
strate and then subjecting the films to six successive sprays of 250 ml aliquots of water. The results are shown 
in Table 6. 

TABLE 6 

F**mple 13 and Comparison Example I: 
c^hctanth/itv and Water Resistance Properties 



After 5t n After 6ltl 
sprav spray 
50 25 



The results shown in Tabl 6 indicat that the composition containing the liquid silicone st r (Exampl 
13) has b tter substantivity and water resistanc than the composition containing isopropyl myristat . 



«A of Film Remaining After Sprav 
Example After iS l After 2001 After 3*** After 4^ 

fsio. sprav sprav SOBY. SOB* 

100 100 75-90 50 

Comparison 75-90 50 25 

Example I 

• slight haze remained but no observable film 
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Exampl 14 

Exampl 14 illustrates the preparation of a liquid silicone st r using branched fatty acids. 

A liquid silicon ster was pr par d by r acting 2 quivalents of isost aric acid with 1 quival nt of trim 
thylolpropan monoallyleth r (TMPMAE) and then reacting the resulting est r in a hydrosilation reaction wi 
a hydrogen-containing siloxane resinous copolymer containing (CH 3 )2HSi0 1/2 units (M units) and Si0 4/2 uni 
(Q units). The resulting branched silicone ester is a liquid. 



10 Claims 



1. A silicone ester composition comprising a silicone ester or blend of silicone esters, the silicone ester or 
blend of silicone esters having a melting point of up to about 30°C, and comprising: 
(A) units of the general formula: 

15 (I) R a RE bSiO [4 „ (a+b)]1/2 

wherein R is an organic radical, a is a number ranging from 0 to 3, b is a number ranging from 0 to 3, a+b 
is a number ranging from 1 to 3, with the proviso that there is present at least one R E radical, R E being an 
ester-containing organic group selected from the group consisting of: 
(1) 



20 



25 



do 



-C CH 2 O C- 



wherein c is 0 or 1 ; d is 0, 1 , or 2; e is 1 , 2, or 3; the sum of d+e being 3; further wherein R 1 is a linear 
30 or branched organic group having from 2 to about 14 carbon atoms if the ester-containing organic group 

(1 ) contains no olefinic unsaturation and R 1 is a linear or branched organic group having from about 2 
to about 1 8 carbon atoms if the ester-containing organic group (1 ) contains olefinic unsaturation; further 
wherein R 2 is hydrogen or an organic radical of from 1 to about 6 carbon atoms; R 3 is a linear unsaturated 
organic radical of from 1 to about 23 carbon atoms, a linear saturated organic radical of from 1 to about 
35 1 7 carbon atoms, or a branched organic radical of from about 1 to about 35 carbon atoms; and R 4 is a 

linear or branched organic radical having 0 to about 6 carbon atoms; 
(2) 



40 



45 



(III) 



o 

II I 

H* C O C H 7 

I 



wherein R 5 is a linear or branched organic group having from 2 to about 15 carbon atoms if the ester- 
containing organic group (2) contains no olefinic unsaturation and R 6 is a linear or branched organic 

so group having from 2 to about 23 carbon atoms if the ester-containing organic group (2) contains olefinic 

unsaturation; further wherein R 6 is hydrogen or a linear or branched organic radical of from 1 to about 
6 carbon atoms, and R 7 is a linear unsaturated organic radical of from 1 to about 23 carbon atoms, a 
linear saturated organic radical of from 1 to about 17 carbon atoms, or a branched organic radical of 
from 1 to about 35 carbon atoms; and R 8 is hydrogen or a linear or branched organic group having from 

55 1 to about 6 carbon atoms; 

(3) 
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(iv) o Rl , 

R « 0 C C H 
R« 

wherein R° is a linear or branched organic group having from 2 to about 14 carbon ato ms If*. .ester- 
^nSning organic group (3) contains no oleflnic unsaturation and R' is a linear or branched organ c 
l?p havinglrom 2 to about 24 carbon atoms | the ester-containing organic gmup (3) contains olef.mc 
TsaSon Rl" is a linear unsaturated organic radical of from 1 to about 22 carbon atom* a linear 
saSed onganic radical of from 1 to about 14 carbon atoms, or a inched organic rad.cal of from 1 
foahout 34 carbon atoms- R 11 is hydrogen or a linear or branched organic radical of from 1 to about 6 
££££££ R" hydrogenora linear or branched organic radical of from 1 to about 6 carbon 

atoms; or 

(4) chemical reaction mixtures of (1), (2), and (3); 

or 

whereS^ "dica,. x is a number .nging from 0 to 3, y is a number 

Si0 1/2 units to SiO<« units being from about 0.5:1 to about 4:1. 

Acompositionaccording to claim 1 wherein the liquid silicone ester hasamelting point of up to about 2S-C. 

A composition according to Claim 1 or Claim 2 wherein R is an alkyl radical an aryl radical an aralkyl 
radTc^ or any of the foregoing radicals wherein one or more hydrogen atoms .s replaced with a hologen, 
a cyano radical, or an amino radical. 

A compositon according to any preceding claim wherein R is methyl or a mixture of methyl and phenyl. 

A composition according to any preceding claim wherein R\ R* and R* are independently linear or branch- 
ed TaS I lp having from about 2 to about 12 carbon atoms if the ester-containing organic group of 
£wiUAM2) and (A)(3) respectively, contain no olefmicunsatoration and Ri.R* and R* are independently 
Zro^oM oiganicgmupsLving from about 2 to about 16 carbon atoms t the ester-containing 
organic groups of (A)(1), (A)(2) and (A)(3) respectively, contains olefinic unsaturate. 

A composition according to any preceding claim wherein R* is hydrogen or a linear or branched alky 1 group 
having from 1 to about 5 carbon atoms; R' is a linear or branched alkyl group havmg from 8 to about 25 
c^onaLs- R<isalinearor branched alkyl group having from 1 to about 5 carbon atoms; R«.s hydrogen 
o^nea™ branched alkyl group having from about 1 to about 5 carbon atoms; R' is a linear or branched 
£ Zp having from about 8 to about 25 carbon atoms; R» is hydrogen or a linear or branched alkyl 
Sp av^rm about 1 to about 5 carbon atoms; R» is a linear or branched group having from about 
sTabout S carbon atoms; and R" is hydrogen or a linear or branched alkyl group having ifrom at ,out J 
to about 5 carbon atoms; R« is hydrogen or a linear or branched alkyl group hav.ng from about 1 to about 
5 carbon atoms. 

A composition according to any preceding claim wherein c is 1 , d is 1 and e is 2. 

A composition according to any preceding claim wherein the ratio of R^SiO,* units to SiO^ units be- 

ing from about 1:1 to about 3:1. 

A silicone-water emulsion composition selected from : 

(i) silicone-water emulsions comprising by weight : 

(a) from about 10 to about 70 parts of the silicone ester composition of any of Claims 1 to 8. 

(b) from about 0.25 to about 10 parts of an emulsrfier; and 

(c) from about 20 to about 89.75 parts of water as a dispers d phase, wher in th sum of (a), (b) 
and (c) is 100 parts; or 

(ii) silicon -wat r mulsions comprising by w ight: 

(a) from about 0.1 to about 60 parts of th silicon est r composition of Cla.m 1; 
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Stt^l^tt^*'" -«» 

and (c) is 100 parts. 

5 10 . Acompositionaccordin g toClaim12furthercomp ri sing(d)an ff ctive amount of a persona, car ag nt 

or a textile softening agent. 

10 ester composition of any one of Claims 1 to 8. 
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